Summary.-Three hundred and eighty-two patients undergoing thymectomy for myasthenia gravis at 4 London hospitals during the years 1942-64 have been followed to the end of 1967. Five of these patients died from extrathymic tumours while 5-5 would have been expected to do so from the national experience. An additional 5 patients developed non-fatal extrathymic tumours during the period of follow-up. These data provide no evidence that adult thymectomy is followed by an increased risk of neoplastic disease, but more prolonged follow-up will be required before a final conclusion can be drawn.
In 1959, Thomas suggested that the phenomenon of homograft rejection might represent a mechanism for natural defence against neoplastic disease. By this he implied that there was an immunological system for recognizing and eliminating malignant cells arising within the body, a concept that was developed by Burnet (1970) and characterized as "immunological surveillance".
If the body does possess natural immunological defence mechanisms against cancer, there is good reason to believe that the thymus will play an important part in them. In 1961, Miller first showed that thymectomy of newborn mice results in depletion of the lymphocyte population of the blood and lymphoid tissues, an inability to reject foreign skin grafts, andi premature death attributed to infection. Since that time, it has been shown in a number of species that neonatal thymectomy impairs immune reactions mediated by small lymphocytes, such as transplantation immune reactions (Miller, 1962) and delayed sensitivity reactions (Arnason et al., 1962) . The humoral antibody responses to most antigens are not affected and immunoglobulin production is not impaired (Fahey et al., 1965) . The thymus is thus concerned with the type of reaction which may be of importance in "inmunological surveillance".
Thymectomy in adult rodents was originally thought to be without any important effect, but it was subsequently shown to be followed by a decline in immunological capacity which becomes apparent only after a period of 6-9 months (Miller, 1965; Metcalf, 1965; Taylor, 1965) . From this finding it was concluded that the adult thymus influences the development of a population of immunologically competent cells which are long lived, and that only when this pool has been depleted do defects in immune capacity become apparent (Miller, 1965) .
A number of studies have indicated that thymectomy renders mice more susceptible to the carcinogenic activity of oncogenic viruses and certain chemical carcinogens. For example, Miller et al. (1963) found increased activity of a carcinogenic hydrocarbon in producing skin cancer in mice thymectomized at 3 days of age when compared with sham operated controls, while Gaugus et al. (1969) Kornfeld et al. (1965) foutnd a normal primary response to H-agglutinin after triple typhoid vaccination in both thymectomized and nonthymectomized myasthenics, but found evidence of an impaired secondary response after later challenge. The impairment was greater in thymectomized than in non-thymectomized patients, but the authors were uncertain whether removal of the thymus or the greater severity of the disease in patients who had come to operation was responsible for the difference. They were unable to find any impairment of established delayed hypersensitivity to a variety of antigens, or induced hypersensitivity to dinitrochlorobenzene. Adner et al. (1964) , on the other hand, found a diminished capacity among their myasthenic patients, both thymectomized and non-thymectomized, to acquire dinitrochlorobenzene sensitivity.
Although a number of follow-up studies of patients subjected to thymectomy for myasthenia gravis have been reported (see discussion), they have been concerned principally with the response of the disease to the operation rather than with the cancer risk among the survivors. Thirty-six of the 419 patients were foreign nationals who had come to Britain for the operation. These patients are not considered further here, but we may note that none of the 29 who were successfully followed to December 31, 1967, had, so far as we could ascertain, developed a fatal or a non-fatal extrathymic tumour.
All but one of the remaining 383 patients were successfully followed to December 31 1967. Some of the characteristics of these patients are shown in Table I . More than two-thirds were female, and about one-sixth had a thymoma. Patients with a thymoma were older on average at the time of operation than those without.
The numbers of years that these patients had been at risk of dying were computed separately for those with and without thymoma, for each sex and 5-year age group, for each year after thymectomy, and for each calendar vear ofobservation. These numbers were then multiplied by the corresponding death rates for England and Wales and an ,I 54 Table II shows the observed and expected numbers of deaths among the 382 patients up to December 31, 1967, (i) from nmyasthenia gravis or thymoma, (ii) from extrathymic tumours, and (iii) from all other causes of death, classified by the sex of the patient and the thynmic pathology. The only major discrepancy between the observed and the expected numbers of deaths is the anticipated one relating to myasthenia gravis and thymoma. So far as extrathymic tumours are concerned, the total of 5 observed is almost the same as the 5-5 expected. thymectomy (no thymoma found). Finally, a rodent ulcer of the nose was diagnosed in a 60-year-old female patient in January 1969, 26 years after thymectomy (no thymoma found).
I)ISCUSSION
So far as they go, the results of the present study do not suggest that thymectomy in adult life leads to any special risk of neoplastic disease either as a whole or of any particular type. It should be noted, however, (i) that observations extending beyond 15 years after operation are few at present, (ii) that 3 of the deaths from neoplastic disease which occurred before December 31, 1967, were in patients under 40 years of age, and (iii) that all 13 tumours that have been observed occurred 8 or more years after thymectomy. More prolonged follow-up of the present series of patients is therefore desirable.
A number of papers evaluating thymectomy as a treatment for myasthenia gravis have been published, concerning both patients operated on in Britain (e.g. Keynes, 1949; Simpson, 1958; Henson et al., 1965) and patients operated on in the United States (e.g. (Iigett, 1950, 1955; Perlo et al., 1966; Papatestas et al., 1] 971). These publications are of little help in connection with the present problem, because none of them includes any special analysis of extrathymic neoplasms, and deaths are for the most part classified only as myasthenic or non-myasthenic. Furthermore, it should be noted that the major British papers mostly relate to patients included in the present series (Keynes, 1949; Simpson, 1958; Henson et al., 1965) . In none of the publications, however, has it been suggested that an undue number of patients developed cancer either among those subjected to thymectomy or among those who were treated medically.
Special mention must be made of a report by Souadjian et al. (1968) . From 1925 to 1964, 213 patients seen at the Mayo Clinic had a histologically proved diagnosis of thymoma. Souadjian and his colleagues obtained follow-up information for 1]95 of these and studied 146 who had died and had an autopsy. How many of these patients also had mvasthenia gravis is not stated, but presumably all of them had a thymectomy, although this also is not specified. Thirty-one of these 146 patients developed an extrathymic malignant lesion. The highest incidence of these extrathymic malignant lesions was 10-15 years after the diagnosis of a thymoma. Five of the 31 patients developed a lymphoma; the remaining 26 tumours affected a wide variety of organs. For comparative purposes Souadjian and his colleagues studied 177 patients with parathyroid adenoma; only 15 of these patients subsequently developed a malignant neoplasm of another tissue despite their more favourable survival experience.
These findings of Souadjian and his colleagues are difficult to interpret. Patients who had not died were specifically excluded, and the analysis was not conducted on a formal actuarial or personyears at risk basis. The only information relevant to the latter point is that 81 of the 146 patients with a thymoma survived more than 5 years after diagnosis. None the less, the number of patients developing extrathymic malignancies seems remarkably high. Our findings do not support those of Souadjian and his colleagues, but it should be noted that among the 65 patients with a thymoma included in the present analvsis, less than 100 personyears at risk 10 or more years after thymectomly had accumulated by December 31, 1967. One possibility that might be considered is that the thymectomies in our patients were incomplete. This, however, is not borne out by the autopsy evidence.
Of the 120 patients who died (Table II) , we were able to examine the autopsy reports for 43. Five of these 43 died from extension of a malignant thymoma, but in none of the remaining 38 was any residual thymic tissue noted at post-mortem.
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